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(57) Abstract: 

PURPOSE: A ferroelectric memory device having an 
extended plate line and a method for fabricating the 
same are provided to maximize a^ contact area 
between a plate line and an upper electrode and 
improve an insulating characteristic between the 
plate line and a main word line. 

CONSTITUTION: An isolation layer(53) is formed on 
a semiconductor substrate(51 ). A plurality of 
insulated gate electrodes(57) are formed across the 
isolation !ayer(53). An active region is divided into 
one common drain region(61d) and two source regions(61 s). A lower interlayer dielectric(74) is deposited 
on a whole surface of the above structure. A plurality of contact plugs(75) are connected with the source 
regions(61s). A ferroelectric capacitor(82) is arranged on the whole surface of the above structure. The 
ferroelectric capacitor(82) includes a lower electrode(77), a ferroelectric layer pattern(79), and an upper 
electrode(81 ). An insulating layer pattern(85a) are formed on a gap region between the ferroelectric 
capacitors(82). A local plate line(87) is formed on the ferroelectric capacitor(82) and the insulating layer 
pattern(85a). The first and the second upper interlayer dielectric(89,93) are deposited thereon. A main 
word line(91) is inserted between the first and the second upper interlayer dielectric(89 t 93). A main plate 
line(97) is connected with the local plate line(87) through a slit type via hole(95). 
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ge|S!°! iiaiM HISKM Iteaa. DIM aa> 2^71 1M0IM Ef2J QiaOfl 271 s*¥ § 

MOIS IBSIM S2SI3, 271 SSaasj: IBggSJ gS3 ^22| flSKM S^SI eSJflAlU 4= SID. 

0I01A1, 271 MaOIS ast Sfe e!Ea7lS2J SSM 2^ #2»§a5f§ S2£HX 017IAI, 2 

7i 2^ ##§ssts ai a «i2 2^ ftZHsgn **as ss#Ai?iot sia. oioti a«KM, 

27i a2 2^ taflam vast* aw, 271 m 2^ szhsss.* 200 271 g st^ ststh #4 

7H2J ? «Ea3gB 4 2iO. 271 3912 2¥ S&§2^ &■ S]j ^ #2.^3 em S^3ES 

nBaysicfl 27i # siEaaMa stitf morem *7is §2sr 4E sia. 271 more 

S 271 S SIEaai A}0|2J 271 2^ g£*S3?m 271 M3I01M a°!# k#AI2!D. 

271 £§!*! Bldreg e= ^ ae!M t!2Sip. 

t^S. 271 ^¥ SEflOlM Sf2J CHdOll 271 .%£HS| ^« gM0|E IBSSM SSs^ g?M=, 271 

uiores 27i ^?hsj 5;^ aaoiM iaag a oig akjisi: 271 si^ §3^ nsii igxi 

Ola-^ ©3, 271 UIOWlMddl 271 ^^7H2| mEHOIJE IBS Ms ltSAI7l= ^4 

7H2J U|Orei# 4=£ 2iD. 

□f vase* 27i 2¥ ©asasf a 271 ^^jhsj smqim aeiSs »as 271 ^4=w 
£j ssaa TtiiAiEiH a= ^em^issi aaofl 2^ *i»gaet# sss^ as s*!*^. 271, 
2^ ai a M2 2^ tammM »as sj#Ai?ioi sg^ ^ sia. o\m. 271 ah 

a a2 2^ #^^g^5^M a>oidh 271 g -wcnu- sts^ ? tssau *e siq. 271 2^ 

ftZraSg* IBOaSKM 271 $ *IESlS!» AlOIOfl 271 S Stf3f SWflfSW.tJLOFM «2&Q. 
271 aSS BlOfcSg AIS OlSSfe 5J0IE 22HSJ 4t 20fl HH§S 271 SSSa 3HIBAIOs2J 2^3 
if ItSAIglQ. 271 aa« UlOre^ S= ? Ma 0|e Efojg ^^*n^.. 

271 SSSa TilBAIEIMSI 2f2fOI »MS Sj#a 271 81^2^, 271 g-SSas* fflg 3 271 2^2 

^es f ^a= g^ofls, 27i aa« Hiores ajs oisste ajois zMSt'm 2011 dh^s 27i 2 
■hs^m igAiap. 01 s^oii, 27r &saa shibaieis awisj a s^s a^= 13^ ins 
271 2¥ s&aaeHrt tHSKfl 2 a d'wei* s§HfEs s«e>= 3501 h^sjek 

£E€h 271 &Saa 3JBA|E1g2| Zj-ZfOI 27l S# 2^S^M SE*t>= S?(HI^ 271 blOre 

^ 271 §i st»Araa. 

□ UOPhAJ. 271 6M*a^*21 ^71 #2f§SSrfi &#Sfe ±=MEiAl h:E #SI 

01 271 ffEa7ISS| iSS^S 27ISJES S^aCh 271 ^SEW kE 5Bt§2| 2^ S|S= □ 31 
21 5^S|SSQ5 2!0I ti^SJOi Etf. 5101E 271 gsaa^ IB@21 ■■*«! E= 271 SSS 

OI§K ESMS &iSH)l g gS2| HH,^tJ- &AINSB 2AIISI SSSI7IS.tfO. aaU, S ^ K 

017IAI fiSSIOIXIS ^AIMMtHI tfgEIAl SfH CIM SEHS ^XflSl^ 1 4E 2JD. ESIS, «7|A| 
i7HE|= ^AiOOSs jHAia LHSOI MMt[Il .aa*B§ 4 SJE* 3EII1. &ejAKHI7)l 5 ^g?l A120I 
#S«I 4= SIE^ 8PI 4M*fl aSSIOIAI^ 3S0O. ESSOil SiCHAI, g 3 S^ISJ ?BB §» 

ss 7isr7i sioKfl ai^aoia aoio. #01 qb # afe 7le ^ on "s©a 2»shoi*i= 

OJ OB # E= 715 2<HI SIS «21! 4 SiTtU AHJIM a32| #01 3HW1I! 4E 2i 

swAi aaos a»Ai gatj giasMS ••■92 : a±B# uaao. 
e 4^ & ^soii [Q-g &saa msaiwsj ^ oiaoi seiej § ^mm moi?s saEoin, e 5 

LHAI E 7S'3|3f BWBS| KIT tHAI *03 ^AIMgOfl [ffg SS3a MEaiATM gg»t7| AFAIE 
MOIO. 

E 4 3 E . -SB SEa 715(51)21 iSS^Ofl 4:A>gaa«53)0j HH»3C>. 271 



HHflatK 271 WOIS a^M(57)g « gtKy^)3[ 271 &«S^S(53aJ2| z,^s 4^1 *h 

ffSl-'WOIS B=iS(57)2F jUtmO, 01011 ©a, 271 a &22^(53a)S 37H21 ^gES U^IOiSD. 
271 V »2| JflOlE a^M(57) AH3I2I &2S^(53a)0B Sg Ea& S^(61d)OI «2Eli2, 271 S¥ 
EMS! g«(6ld)2J ?f 221 S2S^«53a)0ll &2.± g2Jg(6l8)0|. «SSO. fflaAI. 271 Til 01 M a 
3(&7)B a 271 &2S^ft(53a)0| RfiS^ 3QSgfpoints)M @ MgjXl^EISOl tf^aO. g^sjE 

Si M sawiaes s a « t&a 2»»»i^s uH§aa. 

27i m saMiasm ^E*B7i52i aas si^ saisaet(74)oo siss, saaa. 271 # 

2.^3^(74) LHOfl 271 aESJS!S(57)a 2¥M 7fSX|S^ 6J47H2J WMaa*(7J)QT WMftO, 271 

uisaa&(7i)2i 2fz»g uiMaa amtf(.7itMi #sk« 271 se saa sest6id)iu a7i^Es 

aa. 271 ±SL± WmWwOm 271 ShV 4z^as«74)s 5gS>= ^SaAl EE =B!Sg(75a)0ll 
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2JS8 ingSQ. 271 ^£3X1 h:E «S!5(?5a)2J 2^*3 (upper sideoal l)g SAIS HSI&g (sloped 
profile)© 2101 HH^olOi 271 ^MEJX] iE ae{§M(75a)S Wmg3l(15)N 2|Sfl 

a?isa. iiP!£§. s 5oj eais aa uoi 271 s«! maa(75)a 2^32£ 321a «^sa 

271 5«n gaa#(75)g ^Ea7isa aaoo 271 g aw(x§) a 27i t! aw(y£)t toa 2 
n^2.s. rags i^aia -ssaa ?nnAias(82; e m cfyoi aaaa, 271 ssaa 

D. 691 S^a>M(77)S 2|2f 271 SB! ^331(75) 2<H1 91«*K>. la^ES, 271 8^3^(77) 

= 271 ses gaarrem mm 27i ±s.± ssi(6is)a a7i*{£3 S4sa s 27i ssaa tiebai 

a#(82) AJ0I2I 2 2?S 133 ]ffle.(85a)££ UWd£ 2101 MSq«CF. 

oiM asHS, 271 gse* Eea(85a) a 3«e 271 ^saase nem(79) ahjim ^ae^ 

l&(hydrogen barrier layer pattern; 83a)OI 7HXBE1S 2101 UH,^o1Q. 271 $&WZ*?i EBa(83a)g 
QOias i+S^(Ti(t). WinCim a&etfAlA). £35 ISJSKSi.N.) E£ Oie?l SftteKcoobinfflcn 
layer)3 2101 t03AL 271 ^SBMIi IBS (79) LH^S 4^S7JiOI S¥EI£ 21 fi £31 

tr 4 sia. 27i essasMie(79) lhoa ^±sxnoi ?ssra. ssaasr MS(79)a aasoi » 

SfaCh OHM MO). PCT(Pb,Zr.Tia)er2f ITS 33883 LHM 4s±S*l§0l ^SHS, 271 PZ\*i LH2J 
t*± STimii 271 SlWfiOl S!;g8K)l PZI^k UIOO tf± SS (oxygen vacancy)0| gsaa. 01 Eft!- 
&± SSS IfSSaa M^^S (polarization characterisiicm «5W2!Q. □ Sa> SSSfl MS 
SiWSJ £S^(roalfunctlon)s 

E*f. 271 *ia»SOI 2^333 H@ a 2/81^ 2 top/bottom electrodes) AH3I2J TUSOfl 5 
S<S3. Oil AK3I2J OflUXl (energy barrier)0| WOtSft. OiaAl. lM?aa TilHAjaa 

^201 aisiaa. gs=i2s. 271 $4*tB3 ra@(83a)s 29i ssaa ?iiBAia(82)a m& aaa 
si t?2Aiaa. 

27i ssaa auAiae(82) a 27i vast nexaso 200 ^^msj ^ MaoiE EjejMdbcai 

plate lines; 67; S 42J PL)OI UHflSa. 271 3^ MHOIS aS!g(87)S B« £32 
=^tfeKconductlve metal oxide layer). ^(conductive metal nitride layer). £E= 

oiM°i ^tjstoo «as«.«a. ea. 271 ^ imoim ae]M(87)g aoiEi-g mmn\& 
sirSfdiAiK). aoias3(Ti). aoia& 9Am<Tin-. . qiaa§3(ir). oiaa§ {*&*n\r<2). 
ms*t.(Pt). ^au§ev(Hj), ¥aus MamwBy.. if*oise«Ai) as oimsi ^fe^ ^ aa. 2 
71 ^ Saioie aejg(87)s 271 *j &tHi/mm essrsm UHaaa. 271 5?^ gaoiM a 

01 g (87)2J 2|2fS Aie OISSIS 3] CHE 27H2I tig 20il "'HHSa 271 3S8SI' 7iMAiaM(82)g §S 
a. 93^03, #?\ ^ mm[ e apj(87)g AlS OiSo^ 301E 2JH2I tSM 2CHI HH§S 271 2 

*a^#(8tsar ^ssj°s a*t»o. 271 4¥ laoim as!s(B7)s ^s &Ea7is2i asg 2^ 
szhaaefoa hisb soiaa. oi7iaj. 271 2^ si^a^s »aie s?#a an a *02 2^ 

9|g(89. 93)m $ sia. 

OIM QolOl, 271 ai a «12 2¥ ».aSasj»fflB. 93) AKHtW ^4=7HHI if §IEEie!M(maln word 
ines; 91)01 TH^Bl ^ 2ia. 271 ? ?JEa2!#(91)c 271 9 gtf(y$)§ aa SSSIffl 271 




J51S: aoi^(95)M #8K)i 27i ^ mots smimm b?ws« a<^aa. 271 

UI01g(95)^ 271 ti W&*)9 StSSIS 271 ^¥ MEOOIM El°i(87)g icMAffiO. E 5011 ^012 

am soi. 27i niois(95)2i sa7i:eMAi2i uiots(E m 39)a sismq sa. Et^. 
27i MeoojM efei(8?)g g?\ 2^a^s(8i)a 2^a#]u s#§ia. 

27i ^ mmm aa'(8?) a 27i ? eaioiM aa(97)= geooi-M si-ag ?2t.ci-. 27i gaioii 
aa= 27i ^ ma\om aa(87) es 27i ^ mmoim aa(9?)a°s 4=e sjq. 27i e 
aoiE efojoi Af5| ^ ggjoiM aa(97)ass 3sw=. 27i ^ gaoiM eia(97)s £9i 

^5d* H|01S(95)s ISKfl SjfflE 27Ha dSV -« LMOfl HH«a 271 toSSg.$HLAlEWSI 2¥S 

^M(8i)2j 2ja s^tw. e*?. 27i gaoiM aaoi 271 ? eaois aa.(97)a2s ^sg= 

sia. oai gs. 27i 2% szj-ssshdi u&s asm?! s^oo, 271 msn nB@(85a)s ^ei= m 
irSfa. 2101 unrsisia. 

E 6g B BS2j MZ 2AI0KH1 D>E SSSa MSaiXn fiSoi7j: Sltr AMEOia. H -&S21 J312 
^AlOflOfl 2A01AI, a M?SX| AEJS. Sl^ ii^SHf a S«l MEOfeS E fiSS S ©ga HI 

^Ajwia 32!f2f sat? ?>sa. aaAi. oimoo rati- ass a?fsi7ie ?ja. 

E 4 a E 6s giSfS. 271 8>^ #^§3^(7*) 2011 271 Ma^g(75)s ^THa 

aa. TiiBAiaeoi maaa. aaM. 27r a-saa 9ioAia#s 27i ts aw a § sti coa 2» 
ssi£s jraeo. 27i sgaa TiisAiaea «as ss#a ma^oov). ssaa^ 
iB a (Ida) a si 2^a ^(io9)±e ^2aa. 271 sm 2^a^(io9)= ^tME Mm aasjtie 
a 3aE.&nj2i § iHtHi uii€a 27i 3ssa soiAiEiea ssaasr raaw(io3)3f s^a. 
?i£s, 27i si 2^a^(io9)s ssaoi ms. oissfe sjaE 2»a nw 200 nH§a s-saa?f 
n.ee(io3» e=a. cciaAi. 271 sw 2^a^(io9)s e 4a muom smm.m aoi 271 
ti awa mmm uHaaa. 271 ssaasf nBeenco) Mdia 2 S3 a 271 o>^a^#(ioi) m 
01a 2 s^s si^ aa<i07a)2s aoi unr^ftia. w 4'Aiona soi. 271 
81^ is^ nBa(io7a) a sswE 27i &saast ib@(io3) awioo 4:i^asr ne(i05a)oi ?H«as 
2101 unrasta. 
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#71 si #^a^(i09)a ersEsoBsi ass #^ asejmuofl sisa eoraa. #71 #!? i 
stains #7i si #¥a^oo9)a ingAi7i= ess #=a. #7i ass sens #7i 
tt gtKyftut sasui 3* iaoiM ago is; e 421 puoa ei*i soiaa. garess. #7i 

laOlM aS(113)S #71 5^11 ISKH #71 SI #i?a^(109)2f a7l*!2£ S^SQ. E 

aisw= ataxia, #7i ^ mamis as(ii3) maon «=i40H2i ^¥ gaum naeioi man 4*e 
stQ. oi g^on, #7i ^¥ aaoiM neei2i ^zjs 3oie zwsj sst> «i a 3che 81021 i 
moo uHga ssaa tih-aieibsi #*a^O09)i* sfcttch #7i "^SJP ag* asoisjs e 
©S2i flii ^AioaoflAj isst saoim as(87)2r eve* aisroich #7i ^ iaoiM 
asoi3)i eESPissi ass #^ sasssflja 21*0 soiao. #7i #" izjas^s 
s sis ara H2 #* iztsssjiois, ii9)i atnso. 

□ LK»7Md, #71 El a BI2 #^ 12^35*1(115, 119) AWIM «340H2| ? SJEEfS§( 117)01 7HXB 

i 4* sicf. ^ «iEasaoi7)s n mm gtisia. oion q^o). #71 ? 

■SIEaS1017) AWI2J #71 #¥ IZMSSf LHOfl ^ laOlM EfS (123)01 HH*J! * SO. #71 £ 



§ra. £w*ras sraaieh #71 ^ laois asoi3)S #7j isie uiofs(12D ra^jon ^jhsj 
motion 2i*b ic§i 4=e sia, 

#71 eaoiM asois) a #7i ? laoiM &s(i.23)s laoiM asa #71 aaoi 
m ass #7i ^ aaoii asoi3) e= #71 ? aaoiM as(i23)325 4=£ sia. # 

71 iaO|M aSOl #71 5 laOlM aS023)aSS ?SSI~ 2^M=. #71 ^ laOlM aS(123) 
S #71 #a« UIQW121)*. »W)I ?{01E 2JH2J gStT S « LHOfl HH«£! #71 SSai-fl 71 H XI El M 

si si #¥aR(io9)af qsremtip. 

E 7c B SI3 lAIOflOfl Cite 3?HSSI MEEIiXH IgoPI 9ISJ- AKAISOO. B SI3 

^Aiotiofl sighai, m sa^iiEig, fiaaasr a sb? sa^ss e soaai gss e ^s°i at 

E 4 a E 7s #^&^Si #71 §^ SZhSS5f(74) #Ofl #71 =e« g a3 s( 75)# M^HSI 2,^S 

aa TinjAiEisoi- BHsaa. mem. #7i asaa tubaieims #7i *« are? a a enw m 
gsjEs wssp. #7i seasfl 3iibaihs2| 42js sj#a 8i^a^(i5i). si ^sa^lIe, , • 
SB@(i55) a s# #¥a^(i57)«s ^^iia. #71 si ssaasf rae(is5)g sioie 2JH2i.ssft 
«• a sjoiE *m2i m lhwi uH»a #71 w^a^BdSDja- 32 q^d. ^a^s, #71 s# 

SgfilCH A)S OlSSfe SJOIE 2JH2I tSS #Ofl HHSB #71 8^a^g(151)S 

- #^a^(i5?m #7i si &saJii5t MKtsg #on sjiao. mew. #7i 
g# ssaae. 1 - idii!(i55) a #71 ss #¥a^<i57)s e 4°i ^¥ gaoiM as(PL)2* m\ #71 

#7i s>^a^g(i5i) Afoisi a g^s si^ §s^ ne@(i53a)2s xowxis 201 bur^sKiK e«^. 
#7i sm ssaisiisf u@s(i55) aioi2| g ge« a #7i §g #^a^i(i57) AK)i.2i' :a' s-ss's #^ 
§sef n@(.i6i)os a?i}q^ 2ioi uf&sism. oion asra, #71 #^ §set ibs(16d a sjoie 
#7i ss s i saaiej' ra@(i55) akjioa ^^tesf a@(i59)oi thxbei= 2101 hutsisiq. 

#71 Sm #^a^(157) #011 ^ IMOIM afg!(163; E 421 PL)0| HH«9d. #71 ^ #3101^ 5} 
S(163)S SjOlE 27H2I <H« S SjOlE *IU2| § LHOfl HHflS 2-^391 ?IIflA|E1§2| 
#^a^(157)2h g^SfP. OlOfl QolOt, #71 S»=! iaO|M EI2!(163)S #71 tS St, f (y^)2L S^qFE 
m SSS 4 SICK #71 ^ SMOIM EK!(163)S g SS2| nt #AJO||OflA| M&tt MSI OIM Eh 
S(87)2f g«e MSSHDIP. #71 ^ geildlM EIS(163)g ST= &EM7I52I 33S #^ .S^SS 

9«hi 2io8 soi a a. #7i #^ ftzasrars wssiis »i a »2 #¥ «2rassw<i66> i69m 

□ U0I7IA1, #71 «11 a »I2 #^ #afltS.B»(.165; 169) AKDIOfl ^?H.2I ^ ?IEEhSS(167)0l 7HM 
m 4= SIQ, #71 5 »EEfSe<1B7)'S #71 t! StfilF gSSslCh OlOfl aohOI, #71 ^ 
^EEiSM(167) AWI2I #71 #^ S&SS.St LHOfl ? gEflOlM E>S( 173)01 HH«1 * SID. #71 £ 
MOIOIM EIS(173).S #71 #^ Sa^SSH SMSI= #51« bl0fcS(171)S SSIOI #71 Maoi 
M a2j(163)3f S7ISJSS S^SO. #71 MM UI0^(171)S #71 S Bt.*(i«)2h S*!*tO. #71 

Maori Efs(i63)s #7i ftsitrfcii'ots(m) ojaon ^4=?H2i uio^moa 2iti kgg 4=e s; 

O. 01 S^Ofl. #71 UI0^M2| zt^S SjCHE 2ffl2| «ft a SjOlE SHJ2I 1 LHOfl bH«l! &Saai 

JiiBAiEiesi ss #^a^g icSAiao. 

tt mmm asora) a #71 ? eaoiM. eis(173)s iaoiM ase ?st!Di #7i mmoi 

e E>ojg. ^« laOlM E>S(163) E= #71 ? SSO|M EfS(173)SSS =?&m 4E SIQ. ^ 



7i mwom efsoi #7i i gaors e>so73)Sss ^?#ei= spoils, #7i ? gaoiM eis!(i73; 

S #71 010^(171)1 IShOI 5) CHE 23H2) fflse tJM LHOfl HHSIS! #71 &Sa*ll TiSBAI'" 

2i si #^a^(i57)3r sis a#tcr. 

Deo]> s wsoii ecu ssaai oflSEii^sj aasgg ss$i7ii t"a. 

E 8 LH7] E 14= E 42J I - 1 MM CDSf B WS2| flll ^AJOflOfi CQ-1 SSaSfl OflSE1iW2| 
S- gS*>7| 9ltf SSEgOia. 

E 81 WE*fl7l5(51)2| iSg??Ofl ±»S2|Sf(53)l S#8KH ^4=?H2| g«g^i(53a)l 

tJStmf. #71 g^gesil ?fs ■B.I-E-M.7IBSI aSOfl 7U0IM gSej-, TflOlM Ea^h a ?HSlS5tl 

»as satta. #7i JHSisH*, «ois Ea?r a taoim isem s-^s-s aaysioi #71 

g^l(53a) a £WMEjSK53)2| #^1 7hS3qs& ^4=^21 S^TflOlM nflei(60)l S«tH^. # 
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71 mm IB&1(60)2| S!§S 7H0IE §3?* SB§(55), JflOlM 33(57) a ?Hg§39f 

fiB&(59)E£ :?£SD. 017IAI. £71 gg22?12| £71 g2l TflOlM 331(57)11 il»£JCh 

£71 ?«0|M S3(57)£ £ED30fl flStto. HUfSSSKHI^. £71 X) DIM DBVCBQe £71 g W(SL 
421 y#)2> ggSIE^ ggSD. 

£7i JooiM nee K60) a £7i ±»seisu53)i oisss oi-±3is Mmtm g7i gggggon g 

ci 0IS11 ^BSJO. 3 g2h £71 2* ffgsewi 37H2I g£l 23101 ggSD; Oil 3JH2J g 
e! S^MS 7^012) ggg 23S Sg E33 23(610011 JflgSKQ. D0IX1 g£g 231S ±2 
± 22}l(61s)0fl o8§t!D. OlOfl OKh £71 Zr SSS^Ofl *!• #2| g MSW^HIOI ggSD. g^ 

3es, £7i a esixi^is £7i &Ea7i5(5i)0ii g atp.'a g.sag ma.2*jssj«M wigs 

D. OIOFM. £71 TflOlM EBS(60)2| g£2| g«i A^gSHM ^H0IAI(63)1 SSiq, 

E 9g. &2Sra. £71 £HI0|A|(63)1 3I& &EJ07IS2I SSOfl 391. 8^ #2.^3^(65)1 gg.£tD. 
£71 HI 5l¥ g2g3a«65)g llEIHStOI £71 ±2.±/BiA°l 23l(61s, 61d)l h-gA17|^ SHE S 
eigl ggtJO. £71 HIE 5&i£ LHOfl g£2| &gl AfgSKH ^SEiJq itE HEM (67s) a b|M£|- 
3 g£g'(6H)'g ggfi*D. £71 ±££1*1 itE IBEl(67s)£ £71 ±24: 22?l(61s)jU- £ 
71 bIMDS HBEl(67d)£ £71 gg E3I3 23(61d)2> SASD. £7j gEg(67s, 67d)l M!E 
M?\B 3300 392 ol^ g2g3?f(69)l SgttD. £71 392 g2g32f(69)l ZBHaSKH £71 
altera lBEg(67d")l ifcgAI?l= ,aiMef3 5BSSfc(E 42| 71a)gggyD.:£7l b|ED3 gajgg 
1 S!= ^4W2] ggt!- blM3£!g(7t)g ggttDi £71 HIMEfe!m(71)S £71 «EEI5!g(57)2| £ 

E 101 g£5l3. £71 BIMEF3i(71)l Sfe ■»£M7|.S2| S3M ..83.th£g #2.^3^(73)1 ggtj- 
D. £71 3911 IHJq 3913 5r¥ #2f§3HJg(65, 69, 73)£ «2!g9et(74)g. ?g&Q. 0\0\M. £71 
3912 a 393 Sh^ S.2g3"efg(69, 73)1 fiBEiySKfl £71 £&E\71 irE SHEl(67s)l !cgAI?l£ 
21X1 tE =ej*S(S 42J 75a)l *J3*ID. £71 4:£E|XI JeE 5-BJ*S 3 5J2| £^l 5131 §7hAI 
7171 SloKM 63 a 2*1 4?T39» MSSKM 4= SiP. 01 Ofl £71 ^£373 !t 

E 5^21 £^ EAIB -Uf&l- ITOI SAFS SSUJgl 7H 4? SIP, 01= ^^SgODAi «£EI 

= S^a^2h£7l iai S^(6is) AF0I2I B7I»3 StTl S>tA|?|7| £71 ^MEiT\ itE 

eejai moo eei iejng(7S)i *st.cf, 

E 111 &io13, £71 Sej ia3l(75) a £71 ol^ #2§ 3^(74) £011 *>"S^ &SSaie| 

a £^3^9ti toum utma. £7i £¥S^ef, ssajfle,'- a steals s^sjss iBaysioi 
s g^f a s stfi toa 2»S2{2M mma si.±7H2j sssa .?wAt»lKK; e 421 cpii sg^ 
qi. £7i asaa' tiiiiaieii(82)2| nmz ms'twissiTn. ssaaef iie(79) a £^ 

3^(81)1 '5ttt»0. £71 o}^3^1(77)s Z|2| £?| =E!j #£1 HI (75)31- S**!C|-. £ 
71 2,^3331 7HBAiai(82)s *m £71 2^1(61s)21- S7I5J2S a^SQ. OICHAj. £71 

33Efl 71 HO A| El 1(82)01 S«S §31121 S30I g.3S«85)g SKIS tig'SiO. £71 g3?{-(85)l 
oPI SOU 44:»3S|(hydrogeri barrier layer; 83)1 4=E SID. £71 

4dbS;^(83)t E10IDS i+ae, v (Tidi), &#0I& tftlSKAI.-a), ^EJ5 I!&et(Si.N,) Efe 0I12| 5 
tWSS «£Sr= 201 B1if5j5fD. 

E 121 §-£S13, £71 g3S«85) a £71 *i»E««83)g g&lrAI7|01 £71 £^3^1(81)1 tg 
AJ2JQ. £71 llfSI-Jgg 2M?m*i 30 r 7|g Efe Mfl«|: 7|gg AigSIOj gA|g 4 SiD. OiOfl 
0}Eh £71 iJS3ai 7UHAlEil(82) AHJIOfl 4±m*^i iBS(83a) a ll@(85a)0l SSaCl. £ 

71 IBg(83a)S £71 &S3*fl 7IHAIHg(82)2j ^ £71 a-S3M2MDlgl(79)2| # 

^1 S&D. HKM:. £71 &S3Jfl2r EB@1(79) LH¥S 4=4:93^101 ^2JE|^ 2s »X|g 4= SID. 

£7i a-saai?r B&g(79) uioi 4?iaxtgoi svseis, w^gg a ^gas ggai- irs ssaai 

TUB AID 1(82)21 ^£01 AISFSD. gaWSS. £71 4=i*f3^ nB@(83a)S 2,^381 7inBAID(82)2| 

*si sfgAiaD. 

£71 g3^ gg(85a)g S£JSI:= ff-E3ai7l32| 33011 8}^ lEflOIM^l tJ£t*D. £71 5>¥ 1&B0I 
S^sj-, 3^3tl-sr> E3£ S^gffl^r E= 0|.g2| Mttist2S «gg:.4= SID. Wg g 

3. £71 gEBOISajg -ETOiDfe ^#0lk gSieKTiAIN), DOIDfeS«Ti). E10ID& g&2|(TiN), 

oiEiQs.sr(ir). oisias gswarfz). ; qgsKPt), ^aLig^(Ru), ?e«u§ 3^(Ru02). g-^dife 

ar(Al) ES 01121 ^S^ok «gg 4 SID. £71 Sl^ gaOISefg IHEiySKJI £71 
?4ED31(57)2h S*St.t; ^47H2| ^ geflOlM D3K local plate lines; 87, E 42| POl Sg.th 
D. DAI golAj, £71 ^47H2| ^« gEflOlM 03g(87)S g &S?(E 42) y#)31 g«!8ID. £71 
^ iaO|E ^31(87)2) AIS 0IS8FS 23H2I *!11 £&S| BHSS g4sg&l £¥3^1(61)21 

5!SS?£S Stttt £71 ^¥ gaOlM D3 1(87)1 BfEg7l5!e| 3 3 Oil £^ g^gsefl § 

^t^D. £7i £^ gagsefs sir a 392 £¥ gz!gasfg(fi9i 93)i »as 5}gAi?iorggaD. 

£71 392 £^ g2§3ei(93)l gg*PI 3 OIL £71 391 £¥ gZ>g3Stf89) £0fl ^4?JH2I 4 
gEEF3g(9l)g 4E SiD. £71 4 «EaS!'#'(91 )'S £71 g Stf(E 421 y#)2F S.g*ID 4 

g£5j«S, 8Hj2| 4 $|ED3(9i)S tlSQl go KM 47H2| SIED3 1(57)1 ^01*8^. 

e 131 &5sra> £7i £^ sagsstg gaysioi £7i ^ mmm D3(87)i MgAi^is 

« bl0rS(95)l «g^D. £71 g51S H|0FS(95)g £71 ? «EEf3g(91) AfOiOO ggEIH £71 ? 
gEEf3g(91)2f ggSO:. £7j g51S UIOFSOS) QI301I M47H2I UI0IS11 «g© 4E SID. 01 
S^Ofl. £71 HI01&12I ZrZf^ £JOIE 2)H2| 3gt!"gg a ^OlE 81U2| g LHOB HHXIS! gsaa 
TtVAIEtg £011 «Ud«r gaOlM D3(87)l kgAIZIO. £71 gl!S UI0tg(95)£ EAIS U|2f 

&oi. sa7igoa uisKfl as ^i ^D. ngoiiE g^sui. £7i gag uiotg<95) a 01^ eiatt 

£71 4 *tE331(91) AKJI2I Z^(A)1 geH7|g0fl b|SKH 3H ItlUt 4 SiD. DDA1, £71 gSS 

hi o^(95)2i ssbie cm a±Ai?i7i m\o\ £7i gag biohs<95)g g«i aj^ss a 23 

Sg'AfSSIOI ggigX|2JE. £71 4 ?-IE£^!(91)0l itgg ^gS Sa7|g0fl BISKK gXt*1 
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a. §3pss«s. £7i ? *j=ejoje (9i)2i aoi. £7i gag . mowosig gsuis gapigon 
uiswi g*si e^Aig 4= stffe ti £7i mom aa(8?)2i iga^g ^omAji ^ sick 

?s^*bai-. £7i gag uio^95)oi ggg gaig2i agon s<^a* u= ^ gaoigsfg ggt> 

Ch MB B3. £21 £¥ MEflOIMe,^ g#D|gS|©s ejg^ 4t 2JQ. OWL #21 ©SS bl 01^(95) 
21 §Sbl7h *»7381 y£HS^I £i? eaOIMSfS ^4=g EWE2£(step cove rase) e S2!L>. £7| 
£¥ gaO|M5fg gEiySKfl £7| gag HI0fg(95)g S£ ^ gaoiM Sf2! (main plate line; 97)g 
ggfcfCh 



aa TiiiiAiEiga* a^isj^s s^sq. 

E 14£ E 8 LUX] E 13M A) £S& 3911 ^A)0j|2| BS08(modif led embodiment)! gSol-71 BSE 

oia. £7i gsws b irg2i m ^aioooaai £7i s*s? gaois aa(87)g gsm= ssb ge«g 

3^011 o8St*Q. 01 3£O0, £71 gag UI0^(95)s S£o r = §B £71 £^3^1(81) SB 0HJB1 
01 M AH)|2| igef HS(85a) 2}AI ingaa. OHM, £91 13?}. IiH@(85a)£ £71 £¥ gZiSaeHN 

chskh aeiuig sr= mm^i. oaaoj 4*a= ia^ss ggs>= 201 uufsso. gjU3®£, 

£71 ? 1M0IM StB(97)£ 30IE 23H2I gigfe gg LHOfl HHgS aSffltf ?1SHA|E1M2J 
^a^M(81)a QejtitK 

E 15 UfW E 19= E 42| I * l 'Ofl DJ&S gg2| J9|2 gAIOflOfl OJS ssaa MSEi^xiei B'£gg 
B.gSSPl &SESOID. B W22J 3912 ^AlOflOfl 2J01A1, g mgXl^Eig. g&SSSt S 
gej laiiS E 8 lH7i E lOMAi gg.g B gg2| jgil gAJOllS* gg& »gg AESSKX g£tfa 
DHM, OImQO CHg £S£ g^7IS gCf. 

£ 15g g2«l& £71 &2^a5K74) a 291 2BJ ggj3g (75 ) ^oil Steals* S BSa»|5¥ 

g- «as gsso. £7i asagsf a ist^s^i a^sjss lEiysra £7i sei gaag(75)a 
s= m^>jh2| sh^a^Mdcii) a £7i si^s^Kioi) £tm swt m^W2| sssast ni@g(io3) 

ft €£t»a. £71 S , SS350e,'- ia§M(.103)S BfSai7l5 SSOj E 1KH1AJ £32 S SS2| ^11 

^Aiooa sue!* ma* jmnr *'i«rewio5) a *w BaflttioTW »as «s«ta. 

E IBS §2tt3. £71 ifleKtOn a 4£*IBW10S» g&4rA|7|GH £7l 5Sa«^ 

ne@m(io3)g iSAigio. oiou £7i ssaai^ hbsm(103) A10121 a s^. a £?i 

7| iBFijiSas* iBS(107a) a 4*i»Sef MS(105a)0| «£S !S r g2l SSWI £^S^^s ^£^0-. 
£71 £¥S^g IfflEiaSHJI £?f «EEF2!«(57)2f SS£f ^^7H2| SB £^2^M(109)g «£*t 
Ch £71 SB £^S^m(109)2| AIM OISS|~ SJOiE 2?H2| tSM £0)1 WIS £71 SSat-flS}- 

nB@M(103)# gfeP. DAJ atBAI. £71 SB £^S^(109)£ SjCHE 2PH2I «g a SjOlE SHJ:2| § 

LHoii BHia ssaai ?iiaAiEi.g2j a-saaiet a@g(io3)a s=t.o. 

E 17§ iTSSra. £7| S# £¥a^*dP9)g ShEifl7l52| aSDIl £" §9^(1 IDs S^ 



tfB|M tfESB7l52| aaOfl SF¥ BMOIMSjg «£*KQ. £7| Sr¥ IMOIM^ B ^S2| Xfl 1 
gAHHIOIIAl *f¥ BaOIM^jU gg^ ggetSS ggtfCf; £71 8I¥ gaOIMSfg IBEiySIOI 

£7i tag Msi e= gaoiM era(ii3; e 421 pdb est_io. £7i ■^•ga.oim 

a-2!(113)g Z&sm SJ-EM7j52J 39011 731 r a 3912 £^ B2.^Se|(115. 119)!g tms. S£t]-Q. 
£71 jail a 3912 £^ #^§3^(115, 119)BS £^ B^gae|-g ?S«fa. 

OiOfl QSIOl. £71 3911 a «I2 £^ «Z*gSe!g(115, 119) ATOIM ^^7H2| gg^ 5 SIEaS!g(117) 
g ggg £71 ? §IE£1°lg(1i7)s E 12MAI ggg B gg°l 81 £A|OII2r ggV'ggig 

Algm'ggCSQ. 

E \BW SZtm; £71 £^ B^gSSi-g 2hBth= gSg HI0FS(121)g gg»51,. £71 gSS BlOh 
g(121.)g S= ? BMClie er2J(123)g S£*H^ i £71 g^S 0101^(121) a 4 g"M0IM' EfS!(123) 

5 B gSS| 3911 gAIOOa gg*?- ggg mSM g£l«IF. 

E 19= E 15 LHAI E 1809AI g3i! 3912 4'A|0fl2| SSOtl (modi t ied embodiment) g 

EOIO. £71 BSOjj= B gS2| 3912 gAIMMAJ £71 32 gMOlM EFEJ(T13)g g£S1^ S§g ^ 

6 s^oii oi 'ggor. £7i gag moig(i2i)s £7i sb £¥a^(io9)g kgAiaa 

E 20 LHAI E 24^ E 42J I - 1 Ofl CQ-Sf B gS2| 3913 gAIWOII mm 2fSaa 0UEaiAh2| 

g ggspi z\*t egEgoiD. a gg2j 3913 gAiogg soiaj, a msiAi^Eig, sagast a 

=B| ga_lgS E 8 LHAI E IOOHAI ggg B BS2I 3911 gAIOUSU- gg«J ggg AlgSKH g£^Q. 
QJHfAl, OlgOfl CHtfg:SS "g^Bt7IS tJO. 

E 201 &5Sra. £71 Sf^ #Z.tg3e«74) a =B1 gE13g(75) £CHI ttViHW g£tlE>. £71 
St^a^qg gEiyofOi £71 5B| g£iag(75)g @= §W>7H2| 81^a^g(151 )g gg&O. £71 81 

^a^g(i5i)g 5g*& »sa7r52j asoii gasr(i53)g ggticFi 

E 21g S2£8ra, £71 8>^ g 3^(153)1 ge»A|?|Oi g7l 8^a^g(151)2| g^Sgg itgAlg! 

orofl tm. £7i 8^a^s.(i5i)AK)i2j g s^oo s^sa^ m@(i53a)oi ggaa. £7i s^g 
aer iBg(i53a)oi ggg g^gsi aaw &saa^ a g^a^aw ^tas gggo. £7i £^a^ 
a[ a ssage*g gM°g iBEiysfoi £7i *iE&ag(57)3F gg-er ^^th2i sb assgst sh 




£71 
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leaflet IH@S(155)2J Z|2|s ggaoi #71 Si gJt?(y*)» g^SIE^ SSI! 4*E StQ. # 

?i si ssaa^ mee(i55) A10121 gseis g?i §s #*?a^S(i57) moi°j a s^m e g- 

g2J HI MAIMS!* AHS101 4=±*19^M8&(159) g H@(161)g €«4*Q. 

e zm gisfSi #7i #*ssast ia@(i6i)s ss e*E*ii7ia2i saw *^ saoiEeve ggtK^. 

#71 8t¥ S2flQIESf& B gg2J W gAIOflOflAl SaOIM9TO gg*M§S>£S 

a. #7i si^ saoiMsis MEiysKJi #7isi #^3^(157)1 s= ^ saoiM £13(163; e 4 

21 PUS'S gfiCh S3r*S2S. #71 5}¥ SaOIS £h3(163)g 3CHE 23H2I fflS^«S LHOfl HH§9 
#71 SSSa 9HBAIE1S2I SI #^3^(157)21 S^*JCh UFm,^SF7ffl=, #71 ^¥ SMOIM 

aa(i63)g soie z7H°i astrsi a sjcheshJsj g won msa #7i ssaa ?hhaieibsi § 

• #^a^(157)2f SMftQ. 

^ laOIS £13(163)01 Sg& 12112J satHi £W S^lSSf! #71 #¥ m?*m 

a°ig «ii a «i2 #¥ g^masisci65, i69)s tms. s*gAi?ioi s«t*o. oioa qskm.. #71 mi 

S! 3912 #¥ #ZJ§S2fS(165. 169) AlOIOfl 6f4=7H2J gStt 2? $lE£12fl( 167)1 4 SICK # 

71 ? «=EJa.B(-167)S E 120HA1 ggS B BS2| *fll gAJOBSl §S»'«a§ AlgSKfl S«S». 

£ 231 g£SI3. #71 £t¥ SZtSaetS 5MS1= SSt! HI0rS(l?l)i S^SUI- #7I.S5»g HI0> 

§(i:7i)i 8z s seddiM a@(i?3)s «g&o. #7i is* uioi§(i7i) a s saois Ersro7$ 

S B ITS 21 Jffll MAI0D21 gSV ^ms AlgSHM *S£hQ. 

E 24£ E 20 LH73 E 23O0AI ggg 39i3 MAIMS! S*01l(modif led embodiment) S ggS}7| ^IS> 93 
EOIQ. #71 eSOll^ 8 IS?J *03 gAlOaOOA] #71 ^ SMOIM £r3(163)S S2S «5f 

« S^Ofl SflgtW. 01 S^Ofl, #71 SSS HI0IS(17r)S #71 SI ^S^(157)S itgAiaCf. 

E 25^ E 40fl eCHS B 1*321 3911 MA|0fl2| SSOfl (modif ied emtodi merit )S SOI?= S3E0IS. E 
26^ E 2521 11 — 11 '60 VWB ^S2| (SSWIOfl Kg 2,^3*0 MEEI^ g 3 JEOi^aS ^Sol7l 
54^ 33ESOm. 01 BSOflOOAl. S egxi^EIS. Sl^ Si«iaSh 5 E -*! SSI US. ^SSai 7HBAJ 
E1S S Sasf MSSS E 8 tHJq E lltHIAI SS=! B ^S2| m ^AIW21 ggth grfflS AlgolOl 
SSto. [OaM; OlSOil Dltf SSS ge(*P4£ t^O. 

3^, E 25 a E 26S B KfiOOOl t&B SSSH USEI^W SSSCTE S-H^. 

E 25 S E 261, &5SI3, ^71 ?IIHAIE1S(82) g ^71 §3^ ffl@(85a) ^011 ^*?H2| ^ 

¥ SaOlM l|gfi( local Plate patterns; PP)0| HHS&6. #71 ^¥ SMOIM n@«<PP)S &+*t. 

ess stasis*. Eas s^ssrsi e= tn#2i ^ti^g 4= 2io. oas sa. #7i ^ mmm 

0@S(PP)S EJ-OIEIh S^DIk Saef(TIAlN), EHJ|El&ef(TI), E^OIEIh SSefdlM). 
QieiPSsr(lr), bieiCJB atie|(lrd ; ). BISeKPt). ^QUS^Ru), %EI1US aasi(Rutfe). W^QIh 
5f(AI) E^ 01121 myenl 4= aCK. #71 ^¥ SMOIM ligSCPP)^ #71 gM, p (y^) S #71 g 
»i F (x^)S 2*ia5{oS HHflSD. g Q ^asi^S, #7I ^¥ SMOIM IBSS(PP)2I zt^g S{ 
DIE 27H2J 3SSlk SI a 30|E S1U2I m LHOfl HH*I§ #71 SSaSI ?HDIAIEIS<82)S fi-feEJ. Oil 

i ts, #7i zt ^¥ saioiM nieKPP)^. e 2son eai& am sow 2^21 aasrss a 2?H2i 

fflBlf 11 LHOfl HH»a 47H21 ?|IflAIEi 1(82)1 S=Q; gUJSISS. #71 ^ ^¥ SMOIM 
EB@1(PP)= S501E 23H2I 3§S1= til a SjOlE 81U2| m LHOfl HHSS #71 #^3^1(81)111 3 
S8!21S^. #71 ^¥ SEOOIM EB@S(PP)1 ?t= tfEill 71521 332 #^ #2*513^011 2) Sfl 

aoiacr. 0171 ai. #7i #^ sznia^s «as sssa ara ^~«i2 #^ sz!S3Sie(89, 93)1 ss 

It 4 21CI. 

OlOfl QSKU, S ©S2| HI 6IAI0J0IAI. fiOia H121 SOL #71 W a 3912 #¥ S3Sa^S(89> 93) 
AWIOfl ^4=7H2| ^ *|E£13S(maln word I inesi 91)01 7H39IS 4= 2AQ. #71 5 «ESfaS(91)2| 2f?. v 
£ ^BJ-5j£S aaafdecoder)! SS101 47H2I SJEEISS(57)S 39101^1. #71 ? SIEBjaSOl) Al 
0121; ^71 #¥ SZHSSet LHOfl ? ScflOjM £13(97)01 DHxISd. #71 ? SEflOlM £13(97)^ 
#^ S^aas^S 5MSI— ^4??H2| "U|0rSS(95c)S 1S101 #71 ySt?]U StSSIE^ HHSS #71 «1 

4)H2i ^ saoiM ni@i(pp)3i a7isi^s a^aD. 0121= ©ei. #71 ? lenoie eis(97)s ^ 
7i #ijf szisasfs ais>= sa*. uiois(e 421 95)1 isioi #71 y®*m wm\s.m m*ia # 

71 ^47H21 ^ lEUOlM fliei(PP)ll S7|5|£e S^l 4=E 21Q. 

tisiw.. s ^S2i asoaofl xtig s^asii uflEei^Aiei ism g 3*171 s no. 

E ffi a E 261 DAI #71 S"^aJfl ?IIBAIEI1(82) a ISHf II@S(85a)0l S#S WEM 

7IS2J S3 #0fl ol¥ SaOIMSfS S#tH}. #71 ol^ SEflOlMSI^ E3# g'^a*ra|-.. E 

a# g^iasf e= 01121 •Mfaras"'«air 4sia. #7i si^ seooiMerg Etqias 

^OIh §irS«TiAlH), EK)IE>&S«TI); EWIE1M g»^(TIN). 0|£iagSKIr)> OiaUS 

asi^(iro.o. «iist(ft), ^eous^ru):. ^eiius aasKRuoj, s-#diss«ai) e= 01121 mti*t 

2S «#« 4= SiCf. #71 §1^ SaOIMStS HIEiySlOl ^4^7H2l SEflOlM IB@S(PP)1 §#W 
a. 6^71 ^ SaOIS HgS(RP)2| ZtZfS SIOIE 27H24 3S^ SS a S10IE SHJ2I g LHOfl. HH.S 

a s-saa ?i eh ai ei i(82)i g^a oas sa. #71 zi ^ saoiM iasi(PP)g 2JH21 ass is 
1 a 2*21 aaw ^s ikon mxia 4121 #^a^i(8i)2i sis mm&a. oion mei, ^ trains 




igaife B SS2| 3911 SAI.0f0fl/jS| ^ SaOlM £131(87)011 7l38r= ^Ma^Ofl UlftrOI 

Biaa; oh^ai/ b ^souohaisi sq\ ^ saois £13(87) oiaofl saois ib&s(P)s s 

S*rb S^Ofl, #71 SSaa ?lflBA|Ell(82)0fl 3715JM iMa^l E±Hm 4 S1E1. lifSlES. # 
71 2K?a*« ?lflflA| El 1(82)21 W#2| g»S ^391 All 4 21L>. 
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£71 S» 

§SSf(93)s S£Sr7l 2 Oil £71 W £¥ #Z^Sett89) ^Ofl £71 ygVahStltt e?47H2| ~ ?JE 
aeJg(9i)S tjglT 4? SlCh OJ^IAf, £71 ? «EEr2!§(91)2| 2^8 g^SSSS ClS^a'decoder) 
5 f SHU 4JH2J «J=Sf2|i(57)s J5D0i#Cr. 

h^mm. £7i 4^ sagaejs. raaysKd £7i ^ gaois m@«pp)# irgAj?!^ «p?4=th2i ui 

0r^g(95c)@ egt-Cf/OlM IDEl, £71 £54=71)21 HI0hS#(95c)c £71 a y^s [DEI 2*lS!StE 
£ BHsSCr. OI2r^ Eta. £71 HI0r§s(95c) OJdOf g gS2| W ^AJOflOOAJ gSSl ti\0\Si 
E 5 S E 132| 95)# 4=E 2JQ. £71 SJ40H21 HI0 r §M(95c)g eiEH7IB2| S3 £011 

s^ej-if £¥ sadiMSfg «£tra-. £7i £¥ gaoiM^g ieaa*HW £7i 13401121 

UI0rSM(95c)# ? HCHE El°J(97)g £71 ? MEflOlM aS(97)S £71 y^3r g« 

S -ttS-S £7I£J ^AlOOMOfl ttSEIJq Stfl, irS*r2| 4=£0BA| S THlfOI 7tS*tCK OHM MS, 
£71 MMOIE Ef°!e2| AIM 0IStr= 37H 0|£2| tS* £011 HHsl! SS2SI SHIBAIHlg gi 

*E sia. 

£b*i- am ©oi e wsm mss. shjsj eaoiM. sradi a. diadi 2?s mon aim dist> *«oie 2 

»Sl= £0J HH1S SSSa 7HHAIE1M2I ££2^521- ^.S^iSS' S^SfQ. 0I21S 1TEI, AIM 01 
St» stCNE 27H21 'tis £011 HHSSS 2«?2SI ?HBAIEHs£ 8rU2| £^S^S SSU 4=E 21Q. 
01 %?0i. £71 If £^2^# 8rLr2j laOlM £12.121 S|23££ S^tO. OIOH [QEh £71 MaOl 

m Eier s £^2^ Aioioe das as 5^ ^eir 4= sci. 

oioii osioi, £7i n oiaoi gei utoo $ re&ismi uhxiejii £7i ? siee^m akhm est! ui 
oisoi «oek- a^M. £7i sss uio»2r £7i s siEEiej awisi insm sa^iaon hiskm exi 
si §7mjh 4= sici. 

□ uoPrAi. £7i s?*? saors sis mdoii 340121 ^ mmm m&mm sss^ g?oi, £7i 
ssaa. TiifflAiaeoii e!7ra= ea^e! *iaii«ssi s-^aii 4^ sia oia toa. ssaa ?i 
OAiagsi 3°a esoi Titmw as ttXixr 4= aa. 

HlftSfij SS2Sil M2E14:A>2| §71A|7fe OrsEI 33121 tf£AI?|fe 2101 

£7i #^§set £ou *s g*f a § m*m im mzmzs. wsa ^^7hsj ss2*o tiibaiei 
M; 

£71: «4=7H2J SSSa TlIBAIElMs fiJ:Efll7ia2| BBI* ^#3 £^ f ZHBS^i 

£7i £^ afaaasi lhm £7i *« Btrasww ui»a %*3H2i.«a6is aeiM stwei. £7i 

MaOlM EfOlgei. AIS Otfttt S10IS 27H2J t!M(two rows) £011 HMB'g £71 S"S2ai 5HEBAI 

ei«sf £^ag2i sissjos s^«r& 2is ms^s sh= 2fft2fli nsa^xr. 

§.^ 2. M 1 tHHl SJOlAli 

£71: MaOlM Sr2!S AJS 0IS*j- SjOiE 27H2J *«1 £011 HWfi £71 &S2SI 711AIE1s2J £«Sg 
2r 5!SSjBS S^or^ 3}^ Madjg ErlK local plate li ne).0TJl. £71 ^ saOlM Er2!S £71 £ 
¥ SaiSSrM 2JoB SJ012 21b SS^S or= 2«?2ffll MSEIiXr. 

S?8 3. SB 2 t,KH SiOIAI, 

£71 ^¥ gaOlM EKJIEF& §21^. ErOIE>fee|, EWIEte SSr^ OIEIQS^ 01 E| 

□S £+Set, ^aU§si> ¥aUS ilSI^- W^OI&e, h E= 0ls2J Str^ei 21 5r 

= SSSa MEEIiAj. 

S^?Sr 4. «I 1 tJW 2101 AL 

£71 eadlM Er21S £71 £^ SZ^SSeH £H*r= #5!S HldtS(sl it-type via ho1'e)fi 1SK01 A| 
£ 0IS& SJ'CH'E 23H2J tig gOflMMfl'g £71 S°2flj 71IBA|EiM2J £^3e3f S!S3£S S#S1= 
5 eaOlM Er2J(ii»ln plate. I lhe)e.i 21s %9»S *r= SS2M MSEIiXr. 

5. Bl 4 «jOfl. 2101 /J . 

£7i £^ ftzaiasrs »as aj#a a.i ■» siz £^ sztss^hS 21m ^sss sh= a 

S2S1 MSEI4:Xr. 

S^tf 6. *B 5 t»0i 2101 Al. 

£71 #51S HI0r§2J »f goj £^| s gftf3r StiSKXI HH«SIH £71 Ml a H2 £* •ZHLBBW Al 
OIM 4^ «EEr2!S(««ln word I lnes)M □ SfcTSrS 2i# 1S2S 5r= &S2 « MEEIiAl. 

S^* k 7. SI 1 %W SIGHAI . 
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#71 maom ass 

AIM 01 SJOIS 27H2J «1. &0B HH§9 #71 SSStil 9)HBAIE1&2| #i*aS21< g^Sf 
3. #71 #¥ Si^3e«HI 2J«8 g«S ^¥ SAOIS aSKIocai Plate lire); S 

#71 #¥ S2J§SSJS S§li! HIOI§(s I it-type via hole)S S&KM #71 3^ SMOIM E12J 

21 #¥S2* S $S>£ ? gaOlE a£!(main plate line)S StJSI— 21 ^S°S Sh= S 

saa OBaa±*i. 

§^8. Xfl ? 4JO0 SiOIAI, 

#71 ^ saois aas aoias w^oi& mtm. aoiEmst. aoiEm gsiei. oiapgsi. oia 

CJg <^S°|, ejgef, ^EHUgef. ?ESU§ >+&^, ^=0Ih5| S= 0IS2I 2^3*2! 3i sg»s ol 

^ &saai Maei±w. 

g?&9. M 7 SJOfl SJOIAJ, 

#71 ^ szhsb^s »ais s*#s w 9 »i2 #£ •atreroK sssi= am ss®s sf= & 

sain Dflaa±fc. 
g?*MO. XB9*WStO|AI, 

#71 H|0h§2| S= SOD #71 «■ St, f 2J- HH*IE1I1 #71 HI » 712 #¥ «2HEM A> 

01011 7HX8S £ «EEJS!SC«»ln word lines)* Q 2tlttt£ 3S S3££ 6h= 2K?a» IHiaaiW. 

S^tf 11. Xfl 1 tWO StOIAI, 

#71 &S3JB TUBAIEiSSJ #71 ol¥ #Z^S3Sh§ &ss(^ ±£E|A| iE 9KH SoHDI # 

71 SJ£«|7ia21 iggejiU: a7|5{2£ #71 ±Ma*l i= SftS&| ^^gg 8>V 

sisficn ^ as ssss sis &sasi iwsaixF. 

12. Xfl 1 *m SiOIAI, 

#7i s=sa-ai TifflAiEiMsj zj:2fs sraie sj#s si^a^, ssajow na& a #^a^i stmEj, 

#71 ScHOlM E|-2!:& A|£ OlSfcl- SJOIE 27H21 tSS #011 HHS& #71 #¥a^S2f SSSjSS SAftl- 

= as ssss sf= s^aa waa^a. 
s^?» 13. «i \2%m 2101 ai, 

#7i s£aa tubaieis aioisi a s^s a^s saw bbss a stmsi, #71 §a?j- ni&s # 
7i #¥ szraast a #7i si¥ szjsaer AFoioii thxbei^ as ssss s>= ssaa Duaeiiw. 

g^tT 14. XII 13^011 2401AI. 

#71 iigs ^ Aaagwotiiimoi a^bis am is^s s>= ssaa on 
aaiiw. 

«'W 15. fll 13 %m SiOIAI 

sjOia #71 2H?afl|S| fliee a #71 SSW IBS MOIOO ?H»a sa@ (hydrogen barrier 

layer pattern)# □ Stttte a© ^S^S S>fe SSa« W3.S\±Jf. 

S^Sf 16. X1I 1 UOfl 2J0IAI, 

#7i s-saai TiuBAiEi^ *rais s^a^> ssaai-ef eb@ a si #^a^(cpnraon top 

electrode)# 5t!*ISl, #71 §g ' #*S^S 3#aOI #71 MEBOIM EF°!2| OlaOfl 9\m^ #71 S 

saaiei niss en. #71 ss #^a^si #¥se #71 seooim asm ^s^^e a 
s ssss &saai masi^xi. 

IRB- 17. »l 16^011 StCHAI. 

#71 WS^B AH3I2J a a #71 3Safl9r ABSS A|0|S| S S^S «B^= SSSt I|@:g q 
#71 §3Sr IB@= #71 #^ saSS?* a #71 Sl^ SaSS^ At^OlCHl 7HJBEI= as * 

§£i si= 3«aa oflaEi^xj-. 

18. n I74MHI SIOIAI. 

#71 SSa jEBef tBeSSJ A'Uffi g #71 Sg^r fiBS AH3I0I1 7HXH@ ^i^BS,"- IBS (hydrogen 
barrier layer pattern)© □ SgfSI— 3S Sfe 2,^381 OiaEliTJ. 

19. XB 1 %W StCHAI , 

#71 S-S3SB TIMAIEIs SjSS Sl^a^. SS S-Sa*flSt IBe(conmion ferroelectric layer 

pattern) a SS #¥3^(cdtanon top electrode)S '54*&tS. #71 SS SS3ae| IB eg. gggoi 

#71 smoim Efg°i si^si #7i st^asss si. #7i ss #^a^s #71 ss ssaast ibs 
a #7i scjoiM as AH3I0B 3HXBS as ssas ssaa imaEiiw. 

&?& 2D. XJI 19tMHI SiOIAI, 

#7i ss &saa^ hbss awisi a sej a #7i ss #^a^s awisi a s^s tfl?= s.a^ 
ib&s □ stizw, #7i gget iieg £9i wszntaat a #71 #^ sass^ aioiob jhxbs 
as ssss s>= &saa oflaaiTj. 
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8TO2I. 391 2Dtm SiOIAL 

^oie £7i se &ssaef neeisi a £7i nag mom jhjchs 4=^»E«f 

HIS (hydrogen barrier layer pattern)© Q 5tfSh= 21s ShS- 3-S3HI 00334:**. 

.22. e*asi7ia- £00 a av a a aws coa 2»a^°s was ^jhsi a maxima 

a; 

£7i m ge*i±asm &asi7ia2i aae ##aaet; 

£71 SF¥ §&SS5f £00 £71 a St, p a £71 a atfs t&3 2»as«Bg WaEllL Z3 2JZf£ 
SM? #2»§3em £M3h= ±'£3X1 tE 2S!Sl S&KH £71 z* 3 MSJ^l^EIM^ S?|5j2S 

£7i ssaa 9UHAiasa ?i= ^esoie £oo £7i a st/a gaeis^ wflsjii, n ms. 

OlSsf sjOfE 27H°1 agCtwo rows) £00 was £71 SSaXfl TIHBAIEflSJ £¥3ail- ^S?j2S S 
3i8^ 6*4^21 ^¥ aaOI£ .EF2!S( local Plate lines); 3 

§s4=?H2i aaoi£ 3aaa »= ej£H7issi saoo *rai£ «ii a J912 £±? m?m 
aetse sa*t= uoaa±xh 

STO 23. 391 22 tMW StOTM, 

£71 aaOI£ 33*^ Q€I3h iMpOlfe B'SIW. 30l3&?f, EWI3S gs^, OI5IQSSf. 01 

acia atH^. asst.. ^auaa; ^aue asi-st. vnw a= oimsj ££^°j 2t is2s 
§h= ssaa ooa3±xi. 

S^tJ 24. 391 22 t.H)fl 21CH AJ . 

£7i «ii a «i2 £^ s^aaefBS mmtw, £7i ^¥ aadim 33s b.aAi7ife 

UI0hS(sl It-type via hole); 3 

£71 UiOh&M 4 Madjg 3S(main Plate line)M Q 2«a MSSS Sh£ SS 

aa : waa^ft. 

£71 391 3 3912 £¥ #Z*a3Sta AH3IM 7H3«@ 6?40H2J $|£E|£!B(atin word lines)! 0 

ma, £7i ? sia3aB£ £7i a gtfm gasra £7i aaa mohSaj ° an was 21m i§£ 

£ Sftafl DflSaiW. 
g^tr 26. 391 22 *WI 

£7i sgs*-3inAiEi= *rai£ sj#a s^a^. esaa^ as a £*?a^s stfim. £?i ^ 

BaOlM aSS AIS OIS# ^CME 27H2I «8 £M HHaS £71 £¥2^ft3f 5S«!2g Si8fe 2 

§ si= ?fsaai raaa^xF. 
3?tr 27. 391 22 turn aoiAi, 

£71 2,^2*0 ?iflBA|E1b »as 5{#& S^S^. SSSasf l|@ a §§ £^S ^(common top 
electrode^ £71 5g £^S^= SSEI01 £71 ^¥ MMOIM Sf2!?J OfflOil £ 

7i irssaiw nea© sn, £7i ss £^s^sj £^3^ £7i mmm &°m ^ssj^s s 

S^tf 28. 391 22 %m SiCHAI . 

£71 SSSM TiHBAlE^ tfflS. o>¥S^. S# S«S»Sf IBH(common ferroelectric layer 

pattern) 3 £¥2^(coaMnon top electrode)© StfoKI. £71 SSaJfflSf SStlCH 
£71 ^¥ saOlM a°l°1 S>^£| £71 SMj*S3«i §2, £71 S§ £¥2^ £71 

iii 3 £7i sadiM Ehei akjim 7H3«a as ^sas ssaa maeiiw. 

29. yaS07IS £011 t! Stf 3i § «t* &a 2»aaj£S HH.aS ^4=7H^J jf ESjXI^EI 

M-; 

£7i. a Maxiiaag Bhaa7i»2i aas s= szt&aer; 

£7|: #^§SS}- £00 tt bj^ gj « 2^g|5j os HHgEli!. 3 £71 

sMm= ^sajq s«rui «*kn £71 zi a Ms»»^a.a^ a7isjas 
a a«aa TiiaAiag; 

£7i: &sasi sjiBAiaas ?i= &asi7i5f2i aaw xtas ai a 102 £^ g&assta; 

£7i 3911 a 3912 £^ s^sa^ee ssski. Ads orst"; sioia 27H21 aa £ou was £7i ss 
aa TiiiAiaesi £¥aaa itgAi^ia £7i a gt, f 2F sae #as mots; a 

£71 HighSs'Bs ? aa0|E aa(iDain plate llne)s St!SF= Maa^W. 

§^& 30. 391 29 W0il SiOIAL 

£7i ga^ biotssi °r son £7i a asfaf easCT wflan, £7i 3911 3*02 £^ szjaasm 

MOIM ?H39ia 5 ?4ESFaa(ii»in word iines)e □ S&tm 0£S Si= M 

aa^w. 
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g?t*3l. a 29 im 2101 Ai, 

£7i ssaa ?jneAia= aas bjsb s^a^. i^aa** ma a £¥3^g stma. £7i ? 

gaO|M E*ag Ai£ 0|g^ SjCWSE Z3H2J «g gOfl HHgS £71 £^S^M21- ^SS<£S S^ShS 2 

§ *sas vsaa Maaiw. 

§?tf32. a 29 SOU 2i0)M. 

£7i &ssa ?)HHAia&'*raig *j#a awa^, ssaaer si §§ £§ia ^(common top 

elect rode )s 5WSKI, £?l SS £¥S^S 3SSJ01 £71 ? gaOlM OFfflOfl ?|flSr= £71 

irsaaei nagg §ii> £7i sg £«a^2i g^iga £7i ^ gaoiM aa» ss-sajss g^sj 

33. XI 2S'«M SKOIAI. 

£71 esaa ?WAIE1£ **aS 3#a SM?S^ §g SSaa-S SBe (common ferroelectric layer 
pattern) a gg £^a^(common top electrode)! SsJ-SKI, £71 ^gSflsr 180= agEIOl 

£7i ^ gaoiM asj.2i sh^sj £?i si^a^gg sa, ^1 it ^a^e £?i §g s-saasr 
oa a £7) ^ gaoim aa Afoioii jHaa ag esas i«?aa Doaa^w. 

«R» 34. Baa 71 S- £011 Sr^ g^gaSfg ««Sr= BTfl; 

£7i Sr¥ gzrsast sou « -atr a € etfg t&a wia §?4=th2i ssaa shibaih 

£7i ssaa 9H8aieimb ?r= eea7is2i saw 3#a £¥ ©awasf a £7 i ££ szrgaet 

LKOfl £71 tS SWat StSSfa^ HHxia «t^?H2| gaoiM EKIII ttgttS EPQg 5s,^r5l, £71 g 

ajOiM aag2j ais oistr 301a z>H2j «g £oii uma £7i s-saa thiaieimsj £^a 
g a* qgaisB basis as vastt 4t£ zrsaa miaa^wsj a-2ww. 

§?9 35. a 34 {fty SRN/i, 

£7i m^asi esaa PtnBAiasM sssh= 9th= 

£7i si^ gasae* £o« s^a^sr, esaasr a ^a^sft -was vgrng &w a 

£71 £^a^aj. £7f SSaaei- a £71 S^a^els 3^5|2S IHEiaottM £71 M a £71 
I Si'i ffla 2^SSj®S HHSa ^*7H2J 8h«a=ig. £7i «>*a^g £M sj^a M^PH2| 

asf aas a £7i ^saaei nam £oij *j=a s^s^mm &?ae atwt= 
am ssaa miaei±»2j 

g^tf 36. Sfl 35 t^0il SiOIAl, 

£7i £¥ •ssQBr a £7i maoiM smmm «£&t= 

£7i ssaa tuhaieisoi «sa eraa7ja2i a aw is^t «£&>= 

£7i £^a^eoi ±gw mum £7i aaew gasFAi?ioi £7i &saa tiihaieis ahdihj s se? 
§ gas pa§ <fi£st= Em: 

£7i ij @.f e|-aa7i s a a on mamm^m sssfe aw; 

£7i eaoiMSfg iBEiastoi £7r s sftnif sti^ m^wsi ^ maoiM efss ««s>ei, £ 

71 Zf ^¥ gaOlM BIS!S MS. OlSSfe sjCHa 23H2J £0fl HHga £71 £¥a^M3|- siasja 

s g^or= a?a; a 

£7i s?¥ gaoiM ei-aii ?*■= &aa7iaai as £on ai £¥ s^sa^a a2 £¥ szriaei- 
s «£*r= e«g atmi= 2# 5322 tm s^aa miaeiiwsj a^&g. 

IWS. a 36-tHM SiOiAJ, 

£7i gaorMSfs ek)ie>& a^di^ ia^, EroiE>&^ ; eioieis aast. qiEiasef. oiaas 
a:Sf5f, sjgsr; 4EfltJSHr, =aue £trej. a^Qi&ei a= 01*21 asfst£« ^£§f= ae mm 
2s si— -ssaa. oiia5iiw2i asgg, 

g^tf 38 . a 35 %W WW . 
£71 §a^f SSSfe 97fl son. 

£7i: ^saa WBAiEtee sr= eraa7i.ii- aaoii *±»Ererg msmsm s^sfe 9?ng q. str 
sra. £7i £^a^i £21 £71 4^?*Er5r£ £7i gram saaAi?i^ g°r a7iEi= a* ^sa 
s Sr= ssaa Masi±»2j as&a. 

S?^39. a 3B «H« 3BKM. 

£7i a2 £j# szrgasr a £7i ai £¥ sanastg a^sjas ijEiasKH £7i ^ gadiM & 
a* itgAi7ii2 £7i t! mm ststr gas uiot«g s£ste &?o; a 

£7i gas hJiotgg e= ? gaoia erag a?iig □ aa«h= 21- 132s sh= ssa 
a M aa iW2i a saw. 

gqi«- 40. a 39 %w BOM*. 
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si2 g¥ fi^^s^s^# wst&i son. 

£7i nil £¥ «aaa^ £oo £7i s roar gtitt q^ftg ^ siaeiaSs s«sr= btiii □ s 
tms. £7i ^ sjEEfSMs £7i ass hio^si s* son hh*iei= sag msas ssssi mi 

2SI4:W2| egg, 

m 35 *MM Si 01 A) , 

£71 £^ fi^gasj a "£71 MaOlM E*3.M# «£Sfe B?fl= 

£71 gtSSHi 7IBBAIE110I *£& eta«7IB21 S3M SaSH t!£SF= EtJfl; 

£71 gS«S^.»OI itgl IfflBW £71 Saem SB&AI7I01 £71 ?1fiBA|E1g AHDI24 2 g<* 

• a?= sast fill&g «:«fih= S9H: 

£71 last #£.etesi.7|.S£| saw Bii a fl|2 £^ fiZfS3B» xraie «SSh£ 328; 

£71 »)2 £^ fiZtSSStS! £71 HI £¥ fiZtS3S|§ S«s?»aM IHEiySHM AIS Ol.SSt 5J01E 2 
Si £011 HH§a £71 £¥S^g# IrgAI^IH £71 tJ Stfl» StStt HlO^g S£S|-= 

3?0; S! 

£71 U|0h§* S?£ ? g£0O|M E*3g *£ofe 3HS S*>«1= 2i§ sgo £ Sfe 3#84 

ffTO 42. HJ 41 *W SiOtAI. £71 S3St# £71 HI £^ fiZ^SStM CHShOI <42t &miW 
MiefSS g£S^ 21s ^S©.s SF£ 3SS*| Oiia£|£7J°| 

HI 41 tHW SEQTM. 
£71 S3stg *£Sfe &7fl Soil, 

£71 attAIEM ?t= BtaSPIJ? £3011 <^»3Stg SSBSPt SMS Q 21* 

Sra. £71 £^S^M £21 £71 4;±*f9Sf£ £71 S3Sm BBttAPl.S #3 H7ia£ ego 

e s*= sssjo otaa±asr asma-. 

S^44. M 41 *J"Oil 2101 AJ. 

£71 H2 £V fi2tS3S|g «£sf7l SOU, 

£71 Hi £^ fi.ZtS.gsr £(H1 £71 « gfi»3> S*!£t f*£7H21 ^ StEEfSSS t*£5l-= 3HS □ 5 

«m£i. £7i ^ «£gg»s £7i mo>#°i & s ou ww\m 2s ^s^s sfe &zem w 
aa±*i2i a-sgres. 

3?&45. H 34 *H)fl SIOJAJ, 

£71 SSBS THJAIEImb SFOtK 3?«= 

£7i sf^ fiztssst ^oii s|.«g=et a ssaastg. ^ais s£si= Et?«; 

£71: l«?2xlist..a £71 S^S^Sfg S^i2£ IBEiyslOl £71 *« Stl S £7i 1 g**S »Ef 2*1 
asj^e HHbS ^4=7HS| S^a^M a £71 S^S^S £0U 5«fia "^^3H2| ssaast INggS s 
£Sh= 

£71 SI^S^S AKJI2I S SS« a £71 &S2Sfl9f A>0|2| iS XH^= Si^ SS^ Ig.@ 

g «£Sfe B»: 

£7i si¥ -wsw pes ■ttfiJtJiasi aaoii sssi^ bta; ss 

£71 £^S^St# EBEiaSKH £71 *| Stfill- l*««t ^4=7H2J Sfi £¥S^fi S£Sh= BTIfi 5SfS> 
El. £71 3.3* £^23^e. AIS Olg*t= 5SCHS 2?HSl *»* £M HHsB £71 ifSSSflet fin @ #21 

^gsj^s s^si— 2aa tm ssaa mssi^^si «iswa. 

§^?tr 46. «| 45 tfOjl 2101 A|. 

£7i sssaisr fin@2j a £7i -tm ssej- fine aioioh 7Hma mmm ^£si= btii 

m ci 5ush= ag Mg^s si= miaai»°i xos&g. 

S^*M7. »l 45 %W 2101 Al. 

£71 £¥ fiasast 3 £71 SEflOlM Bia'SS ^So^ Et?il= 

£71 TlfiJAIEHOI S£S etS*07l5t2| S30II £^ 99 ew «£SF= EW 

£7i £^ sasta nBEiysra £7i s* £^s^m kgAi?m £7i «■ gtfar ststt ^§ 

£7i ass fimt e= ^¥ ftaoiM Eiam ssshs e^qj a 

£7i ^¥ eaoiM eha# ?*= stsai7i=iej sa £ob «ii a m £^ •zmg^s «£©>s 
a?ns atiis>^ ^.aai miaEisfcXkei «is»e. 

S99 48. HI 47 %KHI SlOMf, 

£71 fiMOlE Efag EWIEKh S^OIh SSSf; EHDIEIh^. EHDIEJ-& SSSf. OlEIQget. OISI 

tus 6tast> suss*, saussi.. fEoui itasf, ^oiesf as oieei ^ttsjos sssis as 
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^s°s tm esaa wsa^Tisi as?,^ 

g^S- 49. XI 47 tjO? SOI/d . 

#71 a2 #^ §s§3s a #7i m #¥ gz^a^g a^sj^s leaytra #?i ^ maom a 

£!§ irgAI?II2 #71 S &^2* Btttt'tStt UIOFgg 970; a 

#7i es*< hiofss e= ? gaoim asg ««sm 9ai a susis am m^s. «y= sss 

«W 90. a 49 SUM 901 JU, 

#71 a2 #*? ezreasra Qgw\ aw, 

#7i ai £■¥ sasasf ^oj « >mm «*4?a2i ^ sisaagg ««si£ sag □ s 

8?tt5l. XI 45«m SiOIAL 

#71 #¥ g&S3S> a #71 PESOiM EjSjSg tJ#8fe 9711= 

#7i ssaa tiihaieisoi s#a osamast saoo mi a a2 #¥ tznsnt xtaatuistg- 

9a; 

#7i mz #^ gaaasra #7i mi #^ gzHMsoHi s«s?s»££ raaasKM #7i sg ctezft* 

A|?I3A| #71 *» <g*m WWt g§!« HOW* «£Sh= 97fl; a 

#7i gas uiot»s e= ? sajOiM sias ««se 3a§ s^mm am mmzz. m= &saa 

8WS2. a 514HM StOTM, 

#71 a2 #¥ gagssjg »#SPI a M, 

#71 m #£ig32* #00 #71 <S gf*jaF gg»S^7H2| £ »Ea2!gg 3ai □ s 

treto. #7i £ aEaaes #7i gs« wtessi °* «oo bh*isi= a* gs^s tm ssaa on 

3?&53. a u*m SltHAt. 

#7i asaa smAiaat s#*k= 9a= 

#71 sz^aw #oo #7i a »«f a #7i i stfi cwi 2*ta?i2s was §r*7Hsj snsa^ 

MM #*'!■= 970; 

#7i si^a=f ?f= esasia aaoa ssaaer a; #^a^s tms. aa; a 

#7i #s?a^et a #7i a-sanst* 9**ls£ maysKM #7i ts st?2F nwh ^thsj si s- 
sa-aat -it a #?i ^7h°i ssaa.^ no@# #m «i#a ^7h°i #«a^*A men 
a. #7i ^11 ssaa^ii&s-Ais-ois*^ arors zthsj «e #on hh^s #71 s^a^esj 
#^aiB sigsjog ^g^s em ssaa msa^^ as^s . 

S^t* 54. a 53 %W SiOtAI , 

#7i #¥ #2ias* a #7i fsooiM aa#m »«sh= 9a.= 

#7i ssaa amAiag ahdisj 2 gs?# §a^ ie@g sss^ btd; 

#71 §aer aei sr= »sa7ia aaw: si¥ sedqim^s sssm btii; 

#71 si-^ gaoling neaisioi-o! #71 gg #¥a^gi s= §14=71121 5?* gadiM EFaftg s« 
sm 9?fl ; a 

#71 gaoiM aae .»= e^sa 71221 aaoi ai #^ #z»gaet a a.2 #^ s^sa^g n 
as sstm 97i|g atjofe 2ig ^sss ssaa maaiTjei a$wa. 

g?&55. a 54*HH1 2101 A|, 

#7i. Maoism Ejoiae &^oi& isfsf, Ewia&ej-, aoiEis. gaej, oiapsef. oiaas 

else*. »f|yg^, ?aU§ ^a^, €f?Plfeet ag'pfgst ^£SS«Jfe 

2£ sm s:saa uiiaei^Tjei asse. 

g^SB. a MtW 240IAJ, 

sjois #71 ssaaerne a #71 ia^ us afoim thms ^i«&ef rasg «is*i= ea 
g q stmm 2sg gg«s t[= ssaa Maai>j9i a?^a. 

57. a 54 %w sichai , 

#7i. a2 #^ s^ia^ a #71 ar #¥ s.ag.asjg a^ssss aaa*j©i #71 ^ mmom & 
ai itgAi7ia>M #71 *» tttoF s«sh uio@g '«g*Ts ©a; a 

#71 gas HioFgg e= ? gaoiM aag «#*is Bag q ag 022.8^ ssa 
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SRSSB. SI 57 SOU 2i01A|, 

271 m 2¥ «2!flaeW «28f7l 3011; 

27i hi 2^ #zreasf «M 271 « <&%m stss ^^w°i ? sisaaas s£8f= stum □ 5 

SSIS, 271 ^ «Eag!gB 271 UIO^SJ ° c SOfl UHflEJ^ 2s i9£i 8^ »SSa DO 

S^S39. JO 53SO0 2UHAI, 

271 2^ aaaast a eaion aeiMg S28h= b?o= 

27i essa tubai&moi sss »Ea7is2j sson *oi a »2 2^ mz^^m *Koe sssis 
a?B; 

271 m 2¥ a 271 JJM 2¥ £2*2.3 SIS S^5!2g IHEiySKM 271 2¥2^S 

b:SAI9ISAj 271 *J SS2J- StlS sSS blOlSe S28l^ B?fli ffi 

271 HI01SM g= ? MMOIM Ef£!s 2£I8I= 21 ^S2S 8h= SSSxfl 

27i sir 2¥ ftaagsi« «£8>7i aoa 

271 SSSa TUBAJHS AH3I2J 2 S^M iB?^ TOBf IBSg S28l= BXIg Q SSSfe 21 g ^ 
g?S61. a 60 SOU 240) Al, 

SjOlE 271 SB 9SBHn S 271 §3Sf U@ AHDIOfl 442E£r EBEjg S23IS B*l 

ft a sttffe aa ms^s 8i= »saa oaaei^ei 
62. a ration gout. 

271 7312 2¥ SZ!SSJ5*g S28I7I SOD, 

27i ai 2^ szhsast 201 271 ts asar g«s «?*th2| ? «.Eeiaaa «28*= aaata 5 
ssia. 27i 5 «r£aaa.s 271 #at< mohgsi g= son dhsei= aa ^gss sf= essa mi 

«W 63. «S«^IB 2(H1 «■ Wtf a 1 S&B CGEI- 2»SI«££ MBS n^JHSJ 9 

m a'asts STflj 

271 g m®j\±Eimm ersaa^iesi saw 8^ sztaa^a sgsfe aw 

271 ttt*«2riH asf 20fl 27i a aw -a 271 a sirs nia Assise) was! *£Uhsi ssaa 

5HH8AlE)S# S2*ffil. 271 ^ S°S«fl 5HHBA|E1= 271 §^ ftZtVSBtft ShSShS ^mSIW inE 
SSK« 271 2f ^ MfH^iEia S7|SJSS-Q«»Elc &7fl; 

27i ^3H2j ssaai 7i sb ai Eige &Ea7i5 2oii. 27i ts <g*iw Emm mum ^thsi 
^¥ MEAoiM aast 27i §£boim a-a= ais ois^ sjoie zjhsj tss 2ob 

HHaS 271 IMSSJjl TIEBAIEIMSI tf^&«3F ^fti^sl S^Sfe a 

27i %$7n°i ^ iaioiM &sffl7isej ssoB al a *H2 2^ sz^sasjs 

S28h= eaiM ss8te ssaai miaei^Aisi w^sa. 

s^t. h 64. si 63 soli adr». 

271 ^ MEflOlM £l2!g^ Ej-OIElk S^DIh SSR-, EH)jEte9f. EIOIEI-h SIR. OIBiaS^. 01 
Eia§ i^S^ B?Se^, i?E-flU§sh ^EOLIS a^Qlk^ E= Oltt^l S28h= 31 

# mS$-$- 81= SSSiB 0fleeiiA>2| fl|5g«, 

g^S 65. »| 63 SO0 SiOlAI, 

^71 M4s5HSJ ^ MMOIM aa.M# S28^ Ek7fl= 

27i ef^msj ssaa tubaieis aioisi a s?js n$& aasnaee ssste 
27i ggef Hg# »^ &Ea7i3Hj saw om mmm^tm sssfe btb; a 

271 8F¥ SMOISen fi|E|y8K)1 271 « WjfiU SSSS *£?H£I SEflTDIM SFa&S S28l^ 
B71IM 5tfSra, 271. MMOlM E|-e!£ AIS OISSI^ SjGHE 23H2J *«M 20B HHaS 271 S 

sam TUBAiEneei 2^aBj?i ^igsiss s^oi^ sag «sss sis sssxb MseiiA>Hi wsa 
m. 

g^S66. W 63tMW 21CHA1. 

27i 392 2¥ #&aasf a 271 sii 2¥ szraaej©. a^siss qeiusioi 271 saois eh 
ai kgAi7iaAi 271 *s gas aas a\omm sssfe e?a; a 

27i ass Hjoisi g= ? gaaiM Efai «28fe awa e ss&>= as «sss ?isa 
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SO O0S£l±»2| JB5ga. 
g?S67. a 66SO0 2101A), 

£7i si2 £¥ g^ggeie sgew aoo 

£7i ai £*? #z^ss,>£oo £7i s mm WMtmtiM - ?iE£f2!&# sss^ btom a s 

S*KI. £71 5 $!HEfojsS £71 gSiS UlOtgSI 200 HH«3= 21 5S°£ Sfe &SSa 00 

g^?s 68. #sa7iB £oo ts iftf a a mm met 2mm°g. was ^thsi m E.®T\±Em 
m ss§h= EW; 

£7i a ebxt±em s>= &sa7is2j agog Azmasm s«s^ bto; 

£71 «W.*Z4rBBT £011 £71 tS ffltf a £71 g SSs CQE* 2XtfiW£EF JWflS §54=711 ?l IfSSa 

?ii8aieis# s«shs; £7i g-saa tubaih^ £7i •znrsm &mt>^ ±sei*i iE 

ISKfl £9| 2f a Eai;qv i Ei2f S7I.SJ2S B?fl: 
£71 *^?H2| 5HSHAIE1M* &£a7l5°l SSOO: ai S «I2 £^ S2!S3SfM© »eflS 

£7i «i2 £^ gz^ger a +*?\ m\ £^ szragsj© s^aias toaysi-oi ms. oiss mxs. 2 
wej «s £Ofl wis £7i s-ssa tikbaieibsi £^s.Bs h:gAi?in £7i ts ssirstssas 
* bit*** s**fe S*.-» 

£7i ess uiotse £ mmoim Erae s£M= stum £ss^ s-ssai oo2ei±x>°j ass- 
tf. 

sRsra. a ra sw siotai. 

£71 ifl2 £^ g&gge.'ie S£SPI SOO 

£7i a» £^ sa-aser £00 £7i s mm stss ^thsj £ .9i£3QMM sgoi= ears a 5 
sera. £7i s «Eae»& £7i ass mohssi s son hhwej^ 2# asss- ssaa n 
eai»2i a semi. 

s^s 70. wsajij?; 

£71 e*sa7is £011 ts mf a § ssss ros* 2mme.£. mss ^th^i s-saa tooaieim: a 

£71 i, k SSa THHAIHSe SH £71 tS «tP a £71 S MSS* tOEf 2&SI*fc£5 UHB£!< ^ 

4?h°j ^¥ seooim nesa scwtf. £7i ^¥ saoiM nsasTzras 3012 2wei sst> ts 

g^S-71. SI 70 SOU 2101 Al, 

£71 SMOIM m@3^ EfOIE>H .flWtt Stl^. SBiEfeSk EJOIEte OlSIPgef, 01 

aps Bsssf.. *au«at. #eou« iwuis^ se^ oiasi ssejsi at §g*g 
sfe sssa ooseiiw. 

gq»s72. a to son sich ai . 

£71 SSSa 7HIIAIE1M21 2fZ{-s a{*g Si^S^, ^SSttSt MS S £¥£Rg SS'oKI, 

£71 W SaOlE IH@S2J 2|2[g £7I.S}Q|E 23H2I 2!SS ft a £71 sjOlE 27H2I 2JSS". if 
LH CHI HH§a 0¥BM9 £^SS2F 5!2 S^Sfe 31# £3££ Sh= &SSa OIISEI^^ 

a 72SO0 SICHAJ. 

£7i ^ mmm immy ais ass shsj tse a aim ejss 27hsj s's lhchi hhis 4 

aw 74. a to son sighaj. 

^« mmoim asm* &sa7i5k £00 ^7i ts m,m mmtmm uh»s ^^thsi ? Mai 

01 e Ehejgg Q 5S*KI. £71 ? fcaOlM E>&12| z*zt£ £71 S DtPtt [&a HH»S £71 ^4=?H 

2i eaioip a@s a a7i5j£s at §te sssa miasi^w. 

S?S75. a 74 SOD 2{01AJ. 

£7i: ? mmm E}°!m2i ims £7i *» mm mmm moms e= sfl^ #s 

saa oosEi^w. 

76. a 75 SOII 21CH AI , 

£71. aSS UIOFS S= £71 ^^7H2| dlOFSMSJ « SOD £71 S SSB StStta UHxIS 
2!g(naln «opd l ines)!. Q 2tm&. £71 ? ?IEEie!MS £71 MMOIM '0.S1MQ ^2 £71 

4 mmm eieieap- vs 9iaoa hhsei^ a§ usss sfs &«aa oohsi^at. 

g^S77. a I SOI SlOtAI. 

£7i mmm sisiz mo\s. zmn aasse a sjois shjsi § moo mas £7i essa tiobai 
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gWW. n 4«KHI SiOi/j, 

£71 ©5ffi UIOFSS SUMS ZN2J °!Stt «© 3! 301E *Ri2| g LHOfl fflg& £71 7IIHAI 
El§© bcSAJ?!^ 21© 9S££ «t£ O022l±a. 

STOW. H 7tKW 21QIAI. 

£71 asffi HlOhSS SJOJE 27H2I SSttt!© a *lOIE*Ri2| g LHOfl HHgS £71 2M?Sa ?IESA1 
E1© £21 £71 5?^ ©310IM lsSAI7l= 31© l§°£ 81= 2«?Sa M£2a±W. 

§TO 80. « 34 4Wfl 210) Al. 

£?| ©SOIM £*2!£ «10I£ 2^21 «© a 301E SIU2J g LHOfl HHgS £71 SSSa ?1IBAJH©2| 
£*s©a* S«tt£3 21© §9°£ *h= &SSa M2ai»2| B2«B. 

STO81. a 39 4HHJ 21CHA1, 

£31 ©SS HlOhSS SJOIE 2JH2J tf© K ^CHE *HJ2| g LHOfl HHgS £71 2SSa ^ilBAI 

H© £2| £71 S?¥ geflOlM e>ojg b:gA17|£^ 2© *fe eSSa MHE14:?J2| 

set 
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